disruption of the interaction between ActA and VASP
has been shown to impair Listeria motility and pathogenicity (Smith et al., 1996; Niebuhr et al., 1997). Ena/VASP family members bind to the actin regulatory protein Profilin (Reinhard et al., 1995; Gertler et al., 1996; F. Gertler, personal communication), which has also been implicated in Listeria motility (Theriot et al., 1994) . These observations, coupled with the fact that overexpression of a Mena isoform in fibroblasts induces actin-rich cellular protrusions , support the conclusion that members of the Ena family control the cytoskeletal motility apparatus.
In part, it has been difficult to understand the precise role of Ena and Abl in Drosophila axon guidance, because neither protein has been shown to associate or function directly with a specific neuronal cell surface receptor, despite a number of intriguing genetic interactions. In addition, most previous characterizations of abl pathway phenotypes employed general axon markers (e.g., mAb BP102) that make analysis of specific guidance choices difficult. Embryos lacking Abl and other genes (e.g., dab, fas I, fax, prospero, armadillo and notch) were shown to display gross defects in many axon pathways (Gertler et al., 1989 Figure 1C ). Our recent observation that abl loss of function disrupts the outgrowth of ISNb (Wills et al., with somewhat less specificity as the d-Abl endogenous to S2 cells, binding to GST-Dlar D1-D2 and to GST-Dlar 1999) made the Abl tyrosine kinase an excellent candidate for a role in Dlar signaling. Therefore, we examined D2 but not significantly to GST-Dlar D1 ( Figure 2B ). In addition, we discovered that purified v-Abl binds to Dlar various genetic backgrounds in which homozygous Dlar mutations were combined with mutations in a single under the same conditions, with a profile of specificity very similar to that of d-Abl ( Figure 2C ). Since v-Abl allele of abl. Reduction of abl up to half of normal gene dose had a profound effect on the penetrance of the represents only the kinase and SH2 domains of Abl, these domains appear sufficient to mediate Dlar bindDlar motor axon guidance phenotype, suppressing the Dlar phenotype up to 10-fold, as assessed with the antiing. As further evidence of direct physical interactions between Abl and the Dlar D2 domain, kinase assays To explore the specificity of the Abl gain-of-function our prediction based on loss-of-function interactions, it is sometimes difficult to know whether a gain of function phenotype, we also misexpressed wild-type Dsrc64 under control of GAL4. Only background levels of acts via the normal pathway. We reasoned that if the Abl gain-of-function effect is manifest through the same ISNb bypass phenotypes were observed when P[UASDsrc64#G7] was crossed to the strongest neural driver, pathway as Dlar, then overexpression of Dlar should suppress this effect. Therefore, we expressed a P[UAS-P[elav-GAL4] ( Figure 3D) /ϩ, additional proteins. Therefore, we repeated the GST pull down assays using purified, recombinant Ena protein n ϭ 182). 
